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of teeth delayed in eruption: A case report
and review of the literatureNikolaos G. Nikitakis *, Pallavi Parashar, Andonis Terezides, Eleni SarlaniDepartment of Diagnostic Sciences and Pathology, University of Maryland, Baltimore, 666 W. Baltimore St,
4-C-02, Baltimore, MD 21201, USAReceived 3 October 2005; accepted 5 October 2005Summary Odontogenic lesions of hamartomatous origin may occasionally result in delayed
tooth eruption. However, the lack of a universally accepted terminology for such lesions may
hinder their recognition. We present a case showing delay in the eruption of permanent man-
dibular second molars bilaterally; histopathologic examination of the excised opercula revealed
features reminiscent of peripheral odontogenic fibroma with an abundance of stellate giant
cells. After review and analysis of the pertinent literature, the lesions were diagnosed as dental
follicular hamartomas to reflect their odontogenic (dental follicular) origin and hamartomatous










Delay or failure of tooth eruption has been attributed to a
number of systemic conditions or local factors.1–5 Various
pathologic entities of odontogenic origin may be responsible
for delays or failure in eruption of teeth, including cystic le-
sions (e.g. dentigerous cyst), neoplasms (e.g. ameloblastic
fibroma) and hamartomatous lesions (e.g. odontoma).1–5
In addition to odontomas, other odontogenic hamartoma-
tous lesions, designated with various different names in741-9409/$ - see front matter c 2005 Elsevier Ltd. All rights reserved
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eruption.1,5–7 These hamartomatous lesions need to be dis-
criminated from histologically-similar odontogenic tumors,
in particular peripheral odontogenic fibroma (POdF),
because of different pathogenesis and recurrence
potential.8,9
We review one case involving bilateral partially erupted
second molars, the excised opercula of which were exam-
ined histopathologically, showing features consistent with
odontogenic hamartomas. A discussion of the origin and his-
togenesis of these lesions, including a review of the epide-
miologic, clinical and histopathologic features of
previously reported odontogenic hamartomatous lesions
that hamper tooth eruption, is provided..
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A healthy, 14-year-old Caucasian male presented for evalu-
ation of tenderness in the area of the mandibular left and
right second molars. His medical history was not contribu-
tory. On examination, the soft tissues overlying the distal
portions of the partially erupted teeth #18 and 31 appeared
enlarged. The opercula covering both teeth were excised
and submitted for histopathologic evaluation. On gross
examination, both specimens appeared as tan brown tissues
measuring 0.6 · 0.6 · 0.5 cm and 0.6 · 0.4 · 0.3 cm, respec-
tively. Histologically, the two lesions appeared identical;
they were non-encapsulated and exhibited numerous islands
of odontogenic epithelium in a dense, mildly inflamed fi-
brous connective tissue stroma, containing thick bundles
of collagen fibers and few myxoid areas (Fig. 1A). Squamous
metaplasia of the odontogenic epithelial islands was dis-
cerned (Fig. 1B and C). Round, cementum-like calcifications
were focally present (Fig. 1B and C). The stromal cells ran-
ged from spindle shaped to stellate-type giant cells with one
or two nuclei to multinucleated giant cells (Fig. 1D). TheFigure 1 (A) Low power photomicrograph showing islands of odo
fications (arrowhead) in a dense connective tissue stroma (hemato
power photomicrographs showing round cementum-like calcificati
squamous metaplasia (double arrowheads) in a dense fibrous co
magnification 200·). (D) High power view demonstrating numerous
multinucleated giant cells (arrowheads) interspersed between thi
magnification 200·).overlying epithelium exhibited acanthosis and parakerato-
sis. In light of these histologic findings, inflammatory (e.g.
pericoronitis) and reactive or hyperplastic (e.g. fibrous
hyperplasia) lesions, which are unlikely causes of delayed
tooth eruption, were excluded. In contrast, the observed le-
sions appeared histologically similar to POdF. Nonetheless,
the localization within the opercula of partially erupted per-
manent molars and the presence of numerous stellate-type
and multinucleated giant cells strongly supported a diagno-
sis of odontogenic hamartomatous lesions in a pericoronal
location. A diagnosis of dental follicular hamartomas within
the opercula was made. After excision of the opercula, both
second mandibular molars erupted uneventfully (Fig. 2).
Discussion
In contrast to odontogenic cysts and neoplasms,1–5,10,11
odontogenic hamartomas that are present in the opercula
of teeth and interfere with tooth eruption have received lit-
tle attention in the literature.1,5,7 Previous studies have at-
tempted to describe these lesions using terms such asntogenic epithelium (double arrowhead) and focal round calci-
xylin and eosin, original magnification 100·). (B) and (C) High
ons (arrowheads) and islands of odontogenic epithelium with
nnective tissue background (hematoxylin and eosin, original
stellate-type giant cells with one or two nuclei and occasional
ck bundles of collagen fibers (hematoxylin and eosin, original
Figure 2 Panoramic radiograph showing complete eruption of
teeth #18 and 31 after surgical removal of the overlying
opercula.
Dental follicular hamartomas in the opercula of teeth delayed in eruption 131‘‘odontogenic giant cell fibromatosis (OGCF)’’ and ‘‘peri-
coronal hamartomatous lesions’’.1,5 Nonetheless, these
terms have not been widely accepted resulting in under-
recognition and potential misdiagnosis. Moreover, the
distinction of these hamartomatous lesions from histopatho-
logically-similar odontogenic neoplasms, most notably
POdF, is not always clearly defined.8
Philipsen et al.5 used the term OGCF to describe an odon-
togenic hamartomatous lesion present within the opercula
of permanent first and second molars delayed in eruption;
this finding was observed in 29.7% of examined specimens.5
Histologically, OGCF presented as a non-encapsulated lesion
harboring fibrous connective tissue with thick bundles of
collagen fibers, containing a large number of spindle shaped
or stellate cells and large multinucleated cells, as well as
proliferating strands and islands of odontogenic epithelium
with occasional squamous cell metaplasia; no calcifications
were seen. In a similar study of Yonemochi et al.,1 50.8% of
the examined opercula of teeth delayed in eruption were
diagnosed as pericoronal myxofibrous hyperplasia (PMH),
while 13.1% of cases were classified as infantile ameloblas-
tic fibromatosis (IAF). Histopathologically, PMHs exhibited
hyperplasia of odontogenic mesenchymal tissues with a
myxoid appearance in which odontogenic epithelial islands
and mesenchymal multinucleated giant cells were present
in 58.1% and 51.6% of cases, respectively; the presence of
calcified material ranging from enamaloid through dentinoid
to bone was demonstrated in 6.5–9.7% of cases.1 IAF was
usually located adjacent to PMH and showed an ameloblas-
tic fibroma-like histology with atrophic ameloblastic compo-
nents and poor encapsulation. These authors proposed that
PMH and IAF be categorized into a new disease entity
termed ‘‘Pericoronal Hamartomas of Odontogenic Origin’’,
which may also include odontomas.1
Both studies by Philipsen et al.5 and Yonemochi et al.1
concluded that the presence of hamartomatous lesions in
the pericoronal areas of teeth delayed in eruption interferes
in the pathway of an erupting tooth and may cause sufficient
tissue derangement and remodeling to impede tooth erup-
tion. The lesions described in the present case were also lo-
cated in the opercula of teeth delayed in eruption, showing
histopathologic characteristics virtually identical to those ofOGCF with the additional finding of cementum-like calcifi-
cations;5 they also fell into the spectrum of histologic fea-
tures of PMH.1 Indeed, Yonemochi et al.1 suggested that
the nosologic spectrum of PMH includes OGCF as well as
additional odontogenic hamartomatous lesions that are de-
void of giant cells but exhibit a myxofibrous connective tis-
sue with or without calcifications and odontogenic epithelial
islands.
Because of the odontogenic fibroma-like features of per-
icoronal odontogenic hamartomatous lesions, distinction
from POdF may be difficult. Interestingly, the term odonto-
genic epithelial hamartoma was used in the past to describe
lesions that were clinically and histopathologically identical
to POdF and considered to represent a transitional stage be-
tween a developmental anomaly and a true odontogenic tu-
mor.14,15 Although a hamartomatous or reactive origin of
POdF has been debated, POdF is widely accepted as a be-
nign odontogenic neoplasm that represents the soft-tissue
counterpart of the central odontogenic fibroma
(COdF).8,9,12,13 In this regard, recent studies have docu-
mented a significant recurrence rate of POdF, which further
supports its neoplastic behavior.9 Because of the histologic
similarities but disparate clinical behavior of neoplastic
POdF and hamartomatous pericoronal lesions, clinicopatho-
logic correlation is necessary for their distinction. Identifi-
cation of stellate-type and multinucleated giant cells,
which are not described in POdF,8,9,12,13 also favors a ham-
artomatous lesion.
Noteworthy is that odontogenic fibroma-like changes
may also be seen in the dental follicles of impacted
teeth.6,16–18 According to Gardner,19 lesions surrounding
the crown of an impacted tooth and consisting of fibrous
connective tissue with variable amounts of odontogenic epi-
thelium and calcifications should be classified as hyperplas-
tic dental follicles, despite their superficial resemblance to
COdF. Interestingly, there are a few reported cases of en-
larged dental follicles with odontogenic fibroma-like
changes that were associated with multiple impacted teeth
and considered to be hyperplastic or hamartomatous in ori-
gin.6,16–18 Although the exact relationship of these central
lesions to peripheral odontogenic hamartomas is unclear,
it is possible that there is a spectrum of histologically-
similar pericoronal hamartomatous lesions of dental follicu-
lar origin which interfere with tooth eruption and may be
distinguished into central or peripheral variants based on
their anatomic location.
In conclusion, odontogenic hamartomatous lesions pres-
ent within the operculum may represent a relative common
cause of delayed eruption of permanent teeth. These le-
sions exhibit an indolent, non-neoplastic clinical behavior
and should be discriminated from neoplastic, potentially
recurrent POdF. Adoption of a term that describes the den-
tal follicular location and hamartomatous nature of these
lesions, such as ‘‘dental follicular hamartomas’’, may facil-
itate their recognition by clinicians and pathologists alike.Acknowledgement
The authors thank Dr. Daniel Fried for his generous help in
providing to us the patients records and radiographs.
132 N.G. Nikitakis et al.References
1. Yonemochi H, Noda T, Saku T. Pericoronal hamartomatous
lesions in the opercula of teeth delayed in eruption: an
immunohistochemical study of the extracellular matrix. J Oral
Pathol Med 1998;27(9):441–52.
2. Neville B, Damm DD, Allen CM, Bouquot JE. Oral and maxil-
lofacial pathology. 2nd ed. WB Saunders; 2002.
3. Eversole LR. Clinical outline of oral pathology: diagnosis and
treatment. 3rd ed. Lea & Febiger; 1992.
4. Suri L, Gagari E, Vastardis H. Delayed tooth eruption: patho-
genesis, diagnosis, and treatment. A literature review. Am J
Orthod Dentofacial Orthop 2004;126(4):432–45.
5. Philipsen HP, Thosaporn W, Reichart P, Grundt G. Odontogenic
lesions in opercula of permanent molars delayed in eruption. J
Oral Pathol Med 1992;21(1):38–41.
6. Gardner DG, Radden B. Multiple calcifying hyperplastic dental
follicles. Oral Surg Oral Med Oral Pathol Oral Radiol Endod
1995;79(5):603–6.
7. Onishi T, Sakashita S, Ogawa T, Ooshima T. Histopathological
characteristics of eruption mesenchymal calcified hamar-
toma: two case reports. J Oral Pathol Med 2003;32(4):
246–9.
8. Flaitz CM. Gingival enlargement associated with a partially
erupted mandibular molar. Pediatr Dent 2001;23(5):
435–7.
9. Daley TD, Wysocki GP. Peripheral odontogenic fibroma. Oral
Surg Oral Med Oral Pathol 1994;78(3):329–36.10. Curran AE, Damm DD, Drummond JF. Pathologically significant
pericoronal lesions in adults: histopathologic evaluation. J Oral
Maxillofac Surg 2002;60(6):613–7.
11. Kim J, Ellis GL. Dental follicular tissue: misinterpretation as
odontogenic tumors. J Oral Maxillofac Surg 1993;51(7):762–7.
12. Ficarra G, Sapp JP, Eversole LR. Multiple peripheral odonto-
genic fibroma, World Health Organization type, and central
giant cell granuloma: a case report of an unusual association. J
Oral Maxillofac Surg 1993;51(3):325–8.
13. Farman AG. The peripheral odontogenic fibroma. Oral Surg
Oral Med Oral Pathol 1975;40(1):82–92.
14. Baden E, Moskow BS, Moskow R. Odontogenic gingival epithelial
hamartoma. J Oral Surg 1968;26(11):702–14.
15. Sciubba JJ, Zola MB. Odontogenic epithelial hamartoma. Oral
Surg Oral Med Oral Pathol 1978;45(2):261–5.
16. Sandler HJ, Nersasian RR, Cataldo E, Pochebit S, Dayal Y.
Multiple dental follicles with odontogenic fibroma-like changes
(WHO type). Oral Surg Oral Med Oral Pathol 1988;66(1):78–84.
17. Lukinmaa PL, Hietanen J, Anttinen J, Ahonen P. Contiguous
enlarged dental follicles with histologic features resembling
the WHO type of odontogenic fibroma. Oral Surg Oral Med Oral
Pathol 1990;70(3):313–7.
18. Gomez RS, Silva EC, Silva-Filho EC, Castro WH. Multiple
calcifying hyperplastic dental follicles. J Oral Pathol Med
1998;27(7):333–4.
19. Gardner DG. The central odontogenic fibroma: an attempt at
clarification. Oral Surg Oral Med Oral Pathol 1980;50(5):
425–32.
